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Description 

[0001] This is a continuation-in-part of United States 
Patent application serial no. 07/629,256 which was filed 
on December 18, 1990. 

[0002] The invention relates to lighting systems and 
more particularly to such systems that provide uninter- 
rupted operation during loss of normal commercial pow- 
er. 

BACKGROUND OF THE INVENTION 

[0003] It is well Known that there are many lighting 
systems whose dependability and continuity of opera- 
tion is essential. Thus, for example, lighting in hospital 
operating rooms and other critical areas such as emer- 
gency exits must be maintained during power outages 
that sometimes unavoidably occur. In addition, there is 
a vital need for the maintenance of lighting in other im- 
portant but somewhat less critical areas such as manu- 
facturing facilities where loss of lighting results in shut- 
down, thus requiring evacuation of personnel, and en- 
tailing unacceptable financial/economic detriment. 
[0004] Because of the necessity to ensure continuity 
of at least a minimum threshold level of lighting in critical 
areas, and because of the economic importance of 
maintaining normal levels of lighting in other areas, a 
variety of proposals have heretofore been made. These 
have included the provision of separate stand-alone 
emergency lighting units critically positioned so as to 
provide sufficient light to permit orderly evacuation, sep- 
arate motor-generator sets adapted for start-up to pro- 
vide power during emergencies, wholly or partly redun- 
dant lighting units, and/or battery powered emergency 
sources adapted for switching during emergencies so 
as to provide temporary sources of power during brief 
outages. However, the provision and maintenance of 
equipment necessary for the practice of these proposals 
has in some instances been excessively costly, in others 
bulky or cumbersome, in others essentially duplicative, 
or in others insufficiently reliable or dependable. Accord- 
ingly, there has continued to be a need for an improved 
and relatively inexpensive lighting system that provides 
a fully dependable and continuous supply of normal 
lighting. 

[0005] DE-A-3322943 discloses a system for supply- 
ing power to a lamp without interruption, the lamp being 
fed with AC power. A battery supplies energy to the lamp 
if the conventional power supply fails. 
[0006] US-A-4323820 discloses an emergency light- 
ing system capable of distinguishing between the loss 
of power due to the opening of a line switch, and a loss 
of power resulting from a line failure when the switch is 
closed. A secondary power source powers the light in 
the event of a line failure. 

[0007] US-A-3801 794 discloses an emergency light- 
ing system in which a battery powers the lights when AC 
power is available and in the event of a power failure. 



[0008] In accordance with the present invention there 
is provided a lighting system for use with a source of 
alternating current power and providing fail-safe unin- 
terruptible light comprising: 

(a) a lighting element; 

(b) a battery; 

(c) control means effective when in a first mode 
(mode B) effectively interconnecting said lighting el- 
ement continuously with said battery and with said 
source of alternating current power for providing 
continuing uninterrupted and unswitched power to 
said lighting element when said source of alternat- 
ing current power is interrupted; 

characterised in that said control means includes 
means for switching said control means to a back-up 
mode (mode C), wherein said control means is effective 
in said back-up mode to disconnect said battery from 
said lighting element while said source of alternating 
current is uninterrupted, and to connect said battery to 
said lighting element while said source of alternating 
current power is interrupted. 

[0009] The system operation can be selected to pro- 
vide emergency back-up for a conventional primary 
lighting source. 

[0010] The improvements according to the invention, 
include the provision of a system in which but one or 
one set of lighting elements can be utilised. These ele- 
ments are energised from a bank of batteries that supply 
power during both normal and emergency conditions. 
When normal commercial power is available, it is utilised 
to maintain the batteries in a charged condition. If and 
when there is a power outage, the batteries continue to 
supply power to the lights during the outage to provide 
essentially the same lighting levels as while commercial 
power was received. There is no need for switching the 
lighting fixtures from one power source to another, with 
the attendant danger of failure of interruption that such 
switching incurs. After the outage is over and normal 
commercial power is resumed, the battery charging cir- 
cuits return the batteries to their fully charged condition. 
[0011] According to additional proposals, in one em- 
bodiment electronic circuits are included to provide main 
and topping power supply for maintaining the batteries 
in a predetermined charged profile, thus enhancing their 
operating characteristics and adding to their life. In an- 
other and preferred embodiment, the electronic circuits 
are simplified by eliminating the "topping" feature, and 
the main supply is employed to maintain the batteries in 
their predetermined charged profile. 
[0012] The invention thus provides an improved fail- 
safe lighting system with increased dependability. 
[0013] The invention reduces the costs of fully de- 
pendable, essentially fail-safe lighting systems and in- 
creases overall cost effectiveness of dependable light- 
ing systems. 

[0014] The invention can provide an improved elec- 
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tronic processor for monitoring and controlling the sys- 
tem. 

[0015] The invention can also provide an improved 
electronic ballast control of fluorescent lamps. 
[001 6] Accordingly, in accordance with one feature of 
the invention, only one lamp or a single set of lamps are 
utilized for providing both primary and back-up (fail- 
safe) light, thereby simplifying the lighting installation 
and minimizing the amount of space required. 
[0017] In accordance with yet another feature of the 
invention, essentially the same light output is provided 
by the system irrespective of whether it is operating in 
the principal or back-up mode. 
[0018] In accordance with still another feature of the 
invention, an improved electronic control system is pro- 
vided, thereby providing for fast recharge of primary bat- 
teries after emergency use. 

[0019] In accordance with still another feature of the 
invention, the improved electronic control system is ef- 
fective to monitor the condition of the batteries and to 
maintain their charge at predetermined levels, thus fa- 
cilitating system operation and prolonging battery life. 
[0020] In accordance with stilt a further feature of the 
invention, the improved electronic supervisory control 
system is conditionable to establish and maintain a con- 
tinuous level of lighting, thus increasing relative inde- 
pendence from external influences. 
[0021 ] These and other objects and features of the in- 
vention will become apparent from the following detailed 
description, by way of a preferred example, with refer- 
ence to the drawings. 

BRIEF DESCRIPTION OF THE DRAWING 
[0022] 

Figure 1 is a high level block diagram illustrating the 
principles of the invention; 
Figure 2 is a system block diagram illustrating how 
the operating principles of Figure 1 are effected 
through the use of various system components; 
Figure 3 is an expanded block diagram showing 
certain of the elements of Figure 2; 
Figure 4 is a circuit diagram of the battery charger 
circuits represented by Figure 3; 
Figure 5 is a circuit diagram of the DC ballast con- 
trol, as shown in Figure 3; 
Figure 6 is a circuit diagram of the voltage sensors 
as shown in Figure 3; 

Figure 7 is a block diagram, similar to Figure 3, for 
an alternate simplified embodiment in which sepa- 
rate top charging circuits are eliminated; 
Figure 8 is a circuit diagram of preferred battery 
charging and control circuits for the simplified em- 
bodiment of Figure 7; 

Figure 9 is a circuit diagram of the logic circuits for 

the ballast control circuits; and 

Figure 10 is a drawing showing terminals and op- 



tional provisions for continuous "on - and for disa- 
bling of the automatic turn on feature. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

[0023] Now turning to the drawing, and more particu- 
larly Figure 1 thereof, it will be observed that it depicts 
the principal components of a first system in accordance 
with principles of the invention. Depicted there are com- 
mercial alternating current (AC) power source 1, con- 
trols 2, battery 3 and lighting elements 4. More specifi- . 
cally, the system according to the invention employs 
controls 2 to: (1) regulate the charging of the battery 3; 
and (2) control flow of direct current (DC) from the bat- 
tery and/or from one or more other direct current sourc- 
es (e.g., rectified commercial power) to the lighting ele- 
ments 4, according to a selected mode of operation as 
hereinafter set forth in greater detail. 
[0024] As mentioned above, Figure 2 depicts the 
components of Figure 1 and, in addition, several system 
sub-components in greater detail. Thus, Figure 2 illus- 
trates how the principles of the invention are effected 
through the use of various system components. The 
controls 2 of Figure 1 are embodied in the following com- 
ponents of Figure 2: the battery charger 5, the processor 
6, the mode switch 7, and the DC ballast 8. 
[0025] As will be evident to one skilled in the art, the 
battery charger 5 regulates the charging current of the 
battery 3 in response to control inputs from the proces- 
sor 6 as required to maintain the desired voltage level 
on the battery 3. The mode switch 7 (which may be any 
suitable conventional electrical selector switch) allows 
the system to operate in any of the following modes: 

Mode A: operation when lighting elements 4 are 
OFF (unilluminated) 

Mode B: operation when lighting elements 4 are ON 
(illuminated) and when primary (commercial) power 
is either being supplied or not being supplied. 

Mode C: operation when lighting elements 4 are in 
STANDBY (or AUTOMATIC) mode, operating as 
emergency lights which turn ON automatically upon 
loss of AC power and turn OFF automatically when 
AC power is resumed, along with the automatic re- 
charging of the battery. 

[0026] The processor 6 also monitors the commercial 
power source 1 via the battery charger 5 in order to ef- 
fect Mode C. All three modes (i.e., modes A, B and C) 
are controlled by the processor 6 as it supplies or does 
not supply power to the load, e.g., DC ballast 8. 
[0027] While the principles of the invention are em- 
bodied in a fail-safe lighting system in which lights are 
the intended load, it will be evident that the principles 
hereof are also applicable to systems that provide power 
for other types of loads such as, for example, comput- 



15 



20 



25 



30 



35 



40 



45 



SO 



3 



* 5 



EP 0 525 133 B1 



6 



ers, communication systems and the like for which the 
provision of uninterrupted power is important. There- 
fore, while in the following detailed descriptions the pre- 
ferred embodiments contemplate use in fail-safe lighting 
systems, it will be evident that they are intended to in- 
clude other applications such as those hereinbefore 
identified. 

[0028] The DC ballast 8 is an electronic DC power in- 
verter, which changes the DC power to a suitable AC 
voltage and frequency for illuminating the fluorescent 
lighting elements 4. It has a self-excited oscillator that 
depends on its own resonant circuits for the initiation of 
oscillation and for frequency determination. Any of a va- 
riety of commercially available DC power inverters may 
be employed in practicing the principles of the invention, 
for example, a "driven" rather than self excited circuit is 
deemed preferable for the second embodiment of the 
invention which is described below. In any event, how- 
ever, a high efficiency electronic inverter is particuarly 
attractive for its reduced power use and the attendant 
reduction in power consumption. 
[0029] In Figure 3, the battery charger 5 and the proc- 
essor 6 of a first embodiment are shown in greater detail. 
The battery charger 5 shown in the upper dashed rec- 
tangle includes a transformer 9 for changing the voltage 
level of the commercial power source to a level suitable 
for use in the circuits and in charging the battery 3. A 
conventional rectifier 10 converts the thus transformed 
AC power to unidirectional (pulsed DC) power for charg- 
ing the battery 3 and for powering various electronic 
control circuits of the system. Two charging rates are 
provided. These are termed "main charging" and "top 
charging". Main charging, performed by the main charg- 
er 12, supplements the charging by the top charging so 
that both occur concurrently, thereby providing a higher 
current level than top charging alone. Main charging is 
invoked when the battery voltage has fallen to a mini- 
mum critical level. Top charging, performed by the top 
charger 1 3 alone, is used to "top off" the battery charge 
at a reduced current level and is invoked when the bat- 
tery voltage is above a specified level near its maximum 
value but less than the maximum predetermined value. 
The main charger indicator 11 , provides a ready visual 
indication of the rate of charging of the battery, with the 
brightest light indicating the maximum charging rate. 
[0030] As mentioned above, one of the features of the 
invention is the provision of top charging that normally 
is operative only when the voltage of the battery is equal 
to or greater than the aforementioned specified level 
near its maximum value and less than a predetermined 
greater value referred to as the maximum value in the 
preceding paragraph. Thus, in contrast with many pre- 
viously proposed systems, provision is made to turn off 
or otherwise essentially deactivate the top charging 
when the voltage level, or charge level, is at or above 
such maximum value. By such, the battery is kept from 
becoming overcharged, with the attendant possibility of 
damage or reduced life. 



[0031] The processor 6 (shown within the lower 
dashed rectangle of Figure 3) is responsive to the se- 
lection of the desired mode of operation (i.e., modes A, 
B or C) to condition the circuits to operate in such se- 
s lected modes. Processor 6 includes battery voltage sen- 
sors 15 for detecting when various critical battery volt- 
age levels have been reached and provides outputs for 
controlling the main charger 12 and tne top charger 1 3. 
The processor 6 also detects when the commercial pow- 
io er source 1 has been lost. This information is used, in 
conjunction with the setting of mode switch 7, for acti- 
vating the DC ballast control 17 such that the lighting 
elements 4 are powered in accordance with the operat- 
ing mode that has been established by the mode switch 
7. When the DC ballast 8 has been activated, the DC 
ballast ON indicator 16 is illuminated. 
[0032] Figure 4 is a circuit diagram of the battery 
charger 5. The conventional AC power transformer 9 
supplies alternating current at suitable voltage and cur- 
rent levels for charging the battery 3. This transformed 
AC power is converted to pulsed direct current (DC) by 
the conventional rectifier 10, consisting of diodes D11, 
D12, D13andD14. 

[0033] As mentioned above, there are two different 
and alternative current paths for charging the battery 3. 
The main charging path leads from rectifier 10 via con- 
ductors 100, 101 and 102 through Resistor RB, silicon 
controlled rectifier gate SCRB, and conductors 103 and 
104 to the positive terminal 105 of battery 3. The top 
charging path leads from rectifier 10 via conductors 100 
and 106 through Resistor RA, silicon controilled rectifier 
gate SCR A, and conductors 1 07 and 104 to the positive 
terminal 105 of battery 3. As will be evident to those 
skilled in the art, resistors RA and RB establish the max- 
imum charging currents for the main and top charging 
modes. SCRB and SCRA are silicon controlled rectifiers 
which act as controlled switches to control main charg- 
ing or top charging, respectively. These SCR's normally 
act as open circuits unless an appropriate trigger signal 
is applied to the gate terminal of a selected one of the 
SCR's, in which case that selected SCR switches to a 
current conduction mode. Resistors R30, R31 , R32 and 
R33 maintain the stability of the current flowing through 
the gate terminals 108 and 109 of SCRB asnd SCRA. 
Diodes DOA and DOB prevent reverse current from 
passing through the SCR's. The modes of operation of 
silicon controlled rectifiers SCRB and SCRA are as fol- 
lows: SCRB is triggered by a pulse from pulse trans- 
former T1B-T2B which, in turn, is excited by the pulse 
generator amplifier "main", comprising C3, C5, D3, 
Q2B, R27, R29 and R34, when a control signal is re- 
ceived from the battery voltage sensor 15 via the path 
labelled "From AND GATE IC2B via R24." Similarly, 
SCRA is triggered by a pulse from pulse transformer 
T1A-T2A which, in turn, is excited by the pulse generator 
amplifier "top", comrpising C2, C4, D2, Q1 A, R26, R28 
and R35, when an appropriate control signal is received 
from the battery voltage sensor 15 via the path labelled 
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"From AND GATE IC2A via R23/ 
[0034] Pulse generator amplifier 'main' and pulse 
generator amplifier "top" are seen to be similar and to 
operate in a similar manner. Thus, the following descrip- 
tion of operation for pulse generator amplifier 'main' is s 
applicable to pulse generator amplifier top" with a 
change, of course, to the corresponding circuit ele- 
ments. 

[0035] When a pulse is received from the battery volt- 
age sensor 15 as described above, it is conducted on M> 
conductor 122 through resistor R27 and capacitor C5 to 
the base 1 23 of transistor Q2B. Diode D3 and resistor 
R29 are provided to ensure the desired level of bias volt- 
age on the base 1 23 of transistor Q2B. 
[0036] Transistor Q2B is seen to be configured in an is 
amplifying mode so that the signal applied to its base 
123 is amplified and applied to winding T2B of trans- 
former T1B-T2B. It is thence conducted through trans- 
former T1 B-T2B and through diode DOA to the gate ter- 
minal of silicon controlled rectifier SCRB where it is efec- 20 
tive to 'fire", that is, to turn it on and render it conductive 
so that charging current can flow therethrough. As men- 
tioned above, the circuits associated with pulse gener- 
ator amplifier "top" operate in a similar manner. 
[0037] When main charging is in progress, the charg- 2s 
ing level is indicated by the brightness of the main charg- 
ing indicator 11 which is observed to be light emitting 
diode DLM 11 B connected in series parallel relationship 
with current limiting resistor RLM 11 A and resistor RB. 
As will oe evident from an inspection of the circuit, es- 30 
sentially all of the charging current oassing through 
SCRB passes through resistor RB, developin g a voltage 
thereacross that is proportional to the value of such cur- 
rent. Such developed voltage also appears across seri- 
ally connected RLM and DLM, thus activating the light 35 
emitting diode DLM IIB and causing it to emit light pro- 
portional to the voltage applied thereto which, of course 
is proportional to the charging current passing thropugh 
SCRB. 

[0038] To facilitate correlation of the aforementioned <o 
modes of operation, i.e., modes A, B and C, with the 
circuits of Figures 5 and 6, the following table may be 
helpful. 



Mode 


Switch 7 


Switch 135 


A 


OFF 


DISABLE or ENABLE 


B 


ON 


DISABLE 


C 


ON 


ENABLE 



[0039] Figure 5 is a circuit diagram of the DC ballast 
control 17 (Figure 3). In particular, the control consists 
of R36, R37, R38, C1, D4, DLS, RLS, Q3, Q4 and Q5. 
It is used to turn ON and OFF the DC ballast 8, depend- 
ing on the presence or absence of power from the ss 
source and the setting of the mode switch 7 (Figure 3). 
When the DC ballast 8 is activated, the DC ballast ON 
indicator 16, composed of light emitting diode DLS 16A 
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and resistor RLS 16B is illuminated. 
[0040] Provision is made to disable the aforemen- 
tioned automatic feature by providing optional enable/ 
disable switch 135 comprising members 136, 137 and 

1 38. When it is desired to disable the automatic feature, 
movable switching member 1 36 is moved to the bwer 
position in which it completes a circuit from ground 139 
through member 1 36 and thence to the upper terminals 
of resistor R37 and C1 , thus deactivating circuits asso- 
ciated with transistor Q3. However, in the enable posi- 
tion, switch 1 35 is in a position in which switching mem- 
ber 136 is disengaged from terminal 137 and ground 

1 39, and instead is positioned to contact terminal 1 38 
so that a path is completed through diode D4 to the pos- 
itive terminal of bridge rectifier 10 (Figure 4). 

[0041] Further reference reveals the inclusion of tran- 
sistors Q3 and Q4, together with attendant biasing and 
control elements C1, R37, R38 and R36. These transi- 
tors Q3 and Q4 provide the drive needed to condition 
power transistor Q5 into its conducting/non-conducting 
states. These circuits operate in the following manner: 
When switch 135 is in its enabling position (contact 135 
being in electrical communication with contact 138), 
transistor Q5 is switched to on so that power is conduct- 
ed therethrough from conductor 131 to conductor 132 
and thence to DC ballast 8. On the other hand, when 
switch 1 35 is positioned so that contact 1 36 is grounded 
through 137 and 136, transistor Q5 is switched off so 
that power from conductor 131 is interrupted and does 
not extend via conductor 1 32 to ballast 8. 
[0042] Figure 6 is a circuit diagram of the voltage sen- 
sors, voltage sensor comparator/amplifiers and logic cir- 
cuits. The reference voltage, VREF, is the putput of the 
voltage divider, a series arrangement of two resistors, 
R1 and R2, connected across the positive and negative 
terminals of the battery 3. Thus, conductor 141 is con- 
nected to the positive terminal of battery 3, and ground 
142 is connected to the negative terminal of battery 3, 
all as shown on Figure 4. VREF is essentially deter- 
mined by the ratio of the serially connected resistors R1 
and R2. Capacitor C6 is provided in order to by-pass to 
ground (and therefore essentially eliminate) any spuri- 
ous transients or electrical noise and therefore smooth 
and stabilize the VREF voltage present on conductor 
Conductor 143. 

[0043] Reference voltage VREF is input from conduc- 
tor 143 to the comparator circuits, IC1A, IC1B, IC1C, 
and IC1D via conductors 144, 145, 146 and 147. Com- 
parator circuits IC1A, IC1B, IC1C and IC1 D are conven- 
tional comparator circuits that are well known in the art 
and are commercially available from any of a variety of 
semiconductor manufacturers. 
[0044] Each comparator circuit has its own fixed volt- 
age reference which is being compared to the reference 
voltage, VREF. These individual reference voltages are 
individually determined by the relative values of the re- 
sistors that make up the voltage divider networks, e.g., 
resistors R3, R6 and R7 for IC1A, and corresponding 
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resistors for networks IC1B, IC1C and IC1D. 
[0045] For IC1 A, when the reference voltage VREF is 
greater than its fixed reference voltage as determined 
by resistors R3, R6 and R7, it will automatically turn OFF 
the top battery charger by transmitting a disabling signal 
through AND gate IC2A, resistor R23, and capacitor C4 
(Figure 4) to transistor Q1 A (Figure 4). Likewise, if the 
reference voltage is less than the fixed voltage refer- 
ence of IC1 A, it will turn the top battery charger 13 ON 
by transmitting an enabling signal through AND gate 
IC2A, resistor R23 and capacitor C4 (Figure 4) to tran- 
sistor Q1 A (Figure 4). 

[0046] IC1B operates in a similar manner. The fixed 
voltage reference of IC1 B is determined by resistors R8, 
R1 1 and R1 2 and is related to the voltage levels at which 
the main battery charger 1 2 is to be activated/deactivat- 
ed. In other words, it performs a function similar to that 
of IC1A except that it is in relation to the main battery 
charger 12, turning main battery charger 12 OFF and 
ON depending on the results of the voltage comparison. 
In order to accomplish this control, enabling and disa- 
bling signals are transmitted from IC2B via resistor R24 
and resistor R27 (Figure 4) and thence through capac- 
itor C5 to the base 1 23 of transistor Q2B (Figure 4). 
[0047] Now returning to Figure 6, when the reference 
voltage, VREF, is less than the fixed voltage reference 
of IC1C, as determined by resistors R13, R17 and R18, 
IC1C will turn OFF, but will turn back on (be in the ON 
state) when VREF exceeds the fixed voltage reference. 
IC1C is connected to IC2C and IC2D. When both the 
mode switch 7 and the output of IC1C (which are the 
inputs of IC2C and IC2D) are in the ON (or HIGH, or "1 ■) 
state, it will trigger a HIGH output from AND gates IC2C 
and IC2D. This is fed via resistor R25 and conductor 
1 50 to the transistors Q4 and Q5 (Figure 5), turn ing them 
on, and allowing the DC ballast 8 to operate. 
[0048] If IC1D is HIGH and IC1A is also HIGH, the 
AND gate, IC2A will be in the HIGH state. If IC1D re- 
mains HIGH and IC1 B is also HIGH, IC2B will turn ON. 
The zener diode, DZ1 , together with resistor RBR, es- 
tablishes a fixed reference voltage for IC1 D for biasing 
and comparison purposes and prevents IC1D from 
overriding its reference voltages. It also trims the voltage 
coming from rectifier 10 (via resistor RBR) to 8.2 volts. 
To trigger IC1 D to HIGH, the fixed voltage must be great- 
er than the referenced voltage VREF. 
[0049] As mentioned above, IC2A is connected to the 
top pulse generator amplifier while IC2B is connected 
to the main pulse generator amplifier. Both amplifiers 
have similar circuit functions which are to control the 
chargers 12 and 1 3 respectively. 
[0050] Low-voltage battery cutoff is established by 
setting the value of the voltage reference compared to 
the fixed voltage reference of IC1C, as determined by 
resistors R13, R17 and R18. Thus, IC1C will be in the 
LOW (or OFF, or °0") state when the value of the voltage 
reference becomes less than the value of the fixed volt- 
age reference and the outputs of IC2C and IC2D will 
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also be in the LOW state, even if the manual switch 7 is 
in the ON state. The switching circuit amplifier Q5 (Fig- 
ure 5) will be open (or OFF) so that no power will be 
delivered therethrough via conductor 132, and accord- 
5 ingly, the DC ballast 8 will be in the OFF state, effectively 
cutting off the battery power source, i.e., power from bat- 
tery 3. 

[0051] NowtumingtoFigure7, it will be observed that 
it depicts a block diagram generally similar to that of Fig- 

10 ure 3. However, the diagram of Figure 7 pertains to a 
second preferred embodiment of the circuits according 
to the invention wherein, inter alia , battery charging cir- 
cuits are simplified by omitting the top charger 1 3 of Fig- 
ure 3 and including a "constant voltage" or "exponential" 

is charger 12a in which the charging rate defends upon 
the amount of charge needed by the battery. When a 
large amount of charge is needed, the rate is high. When 
only a little charge is needed, the rate is low. Further 
reference to Figure 7 reveals that elements correspond- 

20 jng to similar elements in Figure 3 are identified with the 
same numbers together with the suffix "a". Thus, the AC 
power source in Figure 7 is identified with the symbol la, 
whereas the corresponding item in Figure 3 is identified 
with the symbol 1 . 

25 [0052] Since except for the main and top charging cir- 
cuits of Figure 3 and the corresponding battery charging 
circuits 12a of Figure 7, the remaining items operate in 
a generally similar way, the functional description of the 
blocks of Figure 3 are not repeated for Figure 7, the spe- 

30 cific circuit components and the way in which they op- 
erate being described hereinafter in detail with respect 
to Figures 8, 9 and 10. 

[0053] Now turning to Figure 8, it will be observed that 
it depicts the schematic diagram of the battery charging 

35 circuits of the alternative embodiment of Figure 7. Dis- 
closed there is conventional transformer 200 having a 
two-sectioned primary winding 201/202 and a second- 
ary winding 203. Leads from primary windings 201 and 
202 are brought out to terminals 204, 205 and 206 so 

40 as to provide for connections to conventional grounded 
neutral electrical service. Fuse 207 is connected in se- 
ries with terminal 205 and electrical jumper 208 so as to 
provide conventional overload protection. As depicted, 
the circuits are prepared for connection to a 120 volts 

45 AC conventional electrical uns witched source of power. 
However, the circuits are adapted for utilization with a 
277 volt AC source by the inclusion of a provision for 
connecting jumper 208 between terminals 209 and 206 
instead of between terminals 209 and 210 as shown. 

so [0054] Secondary winding 203 is connected to the 
conventional full wave rectifier bridge 211 which com- 
prises rectifiers 211a, 211b, 211c and 21 1d. The opera- 
tion of such full wave bridge rectifiers is well known in 
the art and is similar to that for the bridge comprising 

55 D1 1 -D1 4 of Figure 4. The bridge in Figure 8 has the neg- 
ative terminal 212 connected to ground 213, whereas 
the positive terminal 214 is connected to postive direct 
current line 215. Light emitting diode 216 is connected 
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from the upper secondary terminal 217 through current 
limiting resistor 21 8 to ground 21 3, thereby providing for 
a visual indication of the state of energization of trans- 
former 200. 

[0055] According to the alternative embodiment of 
Figures 7- 10, the transformation ratio of transformer 200 
is selected so as to produce at the secondary thereof 
approximately 20 volts AC. However, it will be evident 
to those sKilled in the art that with different battery volt- 
ages and corresponding changes to associated circuit 
parameters, other voltage levels could be employed. 
[0056] As will be evident to those skilled in the art, the 
rectified voltage waveform appearing on pulsating direct 
current output line 215 is that of positive half cycles of 
the alternating voltage applied to the input of transform- 
er 200. Moreover, it will be evident that the positive half 
cycles on direct current output line 215 are at twice the 
alternating current frequency of the power source. 
[0057] The pulsating direct current appearing on line 
21 5 is applied to the collector circuits 220a and 220b of 
power NPN Darlington Transistor 221 . Transistor 221 is 
connected so as to act as a series voltage regu lator, with 
resistor 222 and precision shunt regulator devices 223 
and 224 providing the required biasing into base 225 of 
transistor 221 . When the charger is operating, charging 
current flows through pulsating direct current output line 
215 and thence through Darlington Transistor 221, 
emerging therefrom at emitter 227 whence it is conduct- 
ed through current limiting resistor 228 and thence to 
the positive terminal 229 of battery 226. 
[0058] Precision shunt regulators 223, 224 and 230 
act as controlled zener diodes. They conduct in the re- 
verse zener direction only when the voltage as meas- 
ured from the control input to the anode (223a, 224a and 
230a) is greater than 2.5 volts. Otherwise, they are es- 
sentially nonconductive. Therefore, they are condition- 
able to conducting or nonconductinq states according 
to biasing and such conditions that result from the inter- 
relationships of the applied voltages as will be evident 
to those skilled in the art. 

[0059] Controlled zener diode 223 is connected at its 
anode 223b to the junction between resistor 228 and the 
positive terminal 229 of battery 226. At its control elec- 
trode 223a, control zener diode 223 is connected to con- 
nection 232 which joins the upper portion of resistor 228 
and emitter 227 of Darlington Transistor 221 . Thus, volt- 
age drop across resistor 228 which results from current 
flowing therethrough is applied between anode 223b 
and control input 223a, thereby controlling shunt regu- 
lator device 223 to a conducting/non-conducting state 
which changes the bias on the base 225 of Darlington 
Transistor 221 and controls its conduction therethrough. 
[0060] It will thus be seen that since the voltage drop 
across resistor 228 is directly proportional to the current, 
that when such current rises to a predetermined level, 
control zener diode 223 is conditioned to conduct in its 
reverse direction thereby changing the bias on the base 
225 of Darlington Transistor 221 and causing it to limit 



the current therethrough. Accordingly, a predetermined 
upper limit is imposed on the level of current, thereby to 
provide a measure of overload control for transformer 
200 and rectifier 211. 
s [0061] As will be evident to one skilled in the art, the 
foregoing control of the current is accomplished by 
choosing a value for resistor 228 which provides the crit- 
ical control voltage drop of 2.5 volts for control zener 

223 at the desired maximum current. When this value 
of current is reached, control zener 223 begins to bleed 
base current away from the base 225 of Darlington Tran- 
sistor 221 , thereby completing a negative current feed- 
back loop which limits the current in emitter 227 and con- 
sequently the current in the connected circuits. 
[0062] In addition to controlling the level of charging 
current as described above, circuits are also included to 
control the level of voltage applied to the terminals of 
battery 226. This is accomplished by a combination of 
precision shunt regulator 224 and the voltage divider 
comprising resistors 233 and 234. As will be observed 
from inspection of Figure 8, resistors 233 and 234 are 
connected in series between ground and junction 231 
which is connected directly to positive terminal 229 of 
battery 226. Accordingly, the voltage which appears at 
junction 235 between resistors 233 and 234 is directly 
proportional to the battery terminal voltage. The ratiobe- 
tween resistor 233 and 234 is selected so as to produce 
at junction 235 the aforementioned critical threshold 
voltage of 2.5 volts when the battery terminal voltage is 
at a preselected maximum which, according to this pre- 
ferred embodiment, is about 15 volts. Any further in- 
crease in battery terminal voltage results in a corre- 
sponding increase in the voltage appearing at junction 
235 and at control electrode 224a, thereby causing pre- 
cision shunt regulator 224 to begin conducting and 
bleeding current away from base electrode 225 of tran- 
sistor 221 and consequently reducing the flow of current 
therethrough. Accordingly, it will be observed that cir- 
cuits associated with precision shunt regulators 223 and 

224 and Darlington Transistor 221 operate to control 
both the charging current for battery 226 together with 
the electrical potential thereof. 
[0063] Further reference to Figure 8 reveals NPN 
Transistor 240 and a power PNP Darlington Transistor 
241 together with associated biasing and control cir- 
cuits. As will be observed, energizing paths leading from 
battery 226 to ballast 8a extend via conductors 242 and 
243 to emitters 241a and 241b of transistor 241 and 
thence through the transistor, emerging at collector 
241 d and thence extending through conductor 244 and 
fuse 245 to the ballast. Light emitting diode 246 is con- 
nected to conductor 244 via conductor 247 and current 
limiting resistor 248. Light emitting diode 246 which is 
energized when energizing potential is present on con- 
ductor 244 provides a visual indication of the presence 
or absence of such energizing power. 
[0064] Transistor 241 is turned off or on under the con- 
trol of transistor 240. Thus, when the base-emitter junc- 
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tion of transistor 240 is forward biased by the application 
of a suitable potential to its base, (i.e., when transistor 
240 is 'on'), potential on its collector is lowered corre- 
spondingly, and such potential is communicated 
through resistor 251 to the base of transistor 241 , there- 
by forward biasing its emitter base junction and causing 
current to flow therethrough. 

[0065] Further reference to Figure 8 reveals that bi- 
asing potentials for the control circuits associated with 
transistor 241 are provided from conductor 243 via con- 
ductor 252 and resistor 253 to the intersection 254 be- 
tween the upper terminal of resistor 255 and intersection 
256 whence paths via conductor 257 lead to precision 
shunt regulator 230 and via conductor 258 to the collec- 
tor 259a of transistor 259, thus supplying direct current 
potentials needed for circuit operation. 
[0066] As mentioned above, it is NPN Transistor 240 
that is instrumental in switching power PNP Darlington 
Transistor 241 to a conducting or non-conducting state 
whereby ballast energizing voltage and current are con- 
ducted via line 244 and fuse 245 to the ballast 8a of the 
lighting fixture. Precision shunt regulator 230 and lamp 
control transistor 259 are effective to condition NPN 
Transistor 240 to its activating or deactivating condition. 
[0067] When transistor 259 is in its deactivated or 
non-conducting state, the voltage applied to the control 
input 230a of shunt regulator 230 is determined by the 
ratio of resistor 260 to the total series resistance repre- 
sented by the sum of resistor 253, 255 and 260. The 
values of these resistors are selected so that as long as 
the terminal voltage of battery 226 is above a 10.5 volt 
lower limit, sufficient current flows through shunt regu- 
lator 230 and through resistor 261 so as to raise the volt- 
age existing at base 250 of transistor 240 to a conduct- 
ing state, thereby turning on transistor 240 and power 
PNP Darlington Transistor 241 . However, if the terminal 
voltage of battery 226 should drop below the predeter- 
mined threshold value of 10.5 volts, then less than 2.5 
volts will exist at control input 230a. Consequently, pre- 
cision shunt regulator 230 will not conduct, and transis- 
tors 240 and 241 will be turned off, thereby interrupting 
any flow of current that may have passed from battery 
226 to the ballast 8a. Thus, it will be observed that the 
circuits provide for interruption of current flow to ballast 
8a when the terminal voltage of battery 226 has dropped 
below a predetermined value. 
[0068] In the circuits associated with precision shunt 
regulator 230, it is important that the voltage appearing 
on the control electrode 230a be smooth and devoid of 
excessive ripple. Accordingly, capacitor 261 is provided 
to bypass to ground undesired ripple components that 
otherwise would exist at control electrode 230a, thereby 
providing for effective operation of precision shunt reg- 
ulator 230 in the manner described above. 
[0069] From the foregoing description, it will be evi- 
dent that when lamp control transistor 259 is turned off, 
and when the battery voltage is equal to or exceeds the 
predetermined threshold level (as an example, 10.5 



volts), activating current will be extended to ballast 8a, 
thereby energizing the same and providing for continu- 
ous lighting. However, when lamp control transistor 259 
is switched on by the circuits hereinafter described with 

s respect to Figure 9, substantial additional current is con- 
ducted through conductor 258 thereby substantially in- 
creasing the voltage drop across resistor 253 and con- 
sequently decreasing the voltage at intersections 254 
and 256. When this occurs, the voltage present across 

io resistor 260 is reduced below the aforementioned acti- 
vating threshold level of 2.5 volts for precision shunt reg- 
ulator 230, thereby rendering it nonconductive and turn- 
ing off transistors 240 and 241 , thereby interrupting the 
flow of current from battery 226 to ballast 8a and turning 

15 off the connected light. It will thus be seen that either of 
two occurrences will interrupt the normal flow of current 
to ballast 8a: (1 ) the reduction of battery terminal voltage 
below the aforementioned threshold value; or (2) turning 
on of lamp control transistor 259. Now turning to Figure 

20 9, it will be observed that in the upper left hand comer 
thereof there is shown terminal 300 which is identified 
as "AC (from Fig. 8)" and which represents the connec- 
tion having a corresponding reference in Figure 8. Ac- 
cordingly, it will be observed that there is applied be- 

25 tween terminal 300 and ground 213 a pulsating and di- 
rect current voltage, dc because of the diodes of diode 
bridge 211 that are interposed in the circuits leading 
from the secondary winding 203 of transformer 200 to 
ground 213 (Figure 8). Resistors 301 and 302 are con- 

30 nected in series as shown between terminal 300 and 
ground 213, and capacitor 303 is provided to smooth 
such direct current rectified voltage and render it suita- 
ble for application to the inputs of NAND Gates 305 and 
306. The values of resistors 301 and 302 are selected 

35 so that a relatively high voltage signal corresponding to 
a logical 1 is presented to the Nand Gates 305 and 306 
whenever AC power is being supplied by the unswitched 
power source as communicated through transformer 
200 which, as mentioned above, is connected to an un- 

40 switched (continuously on) AC circuit. Accordingly, a 
way is provided for the logic circuits to sense when there 
is a general power failure loss of voltage as well as to 
sense when the lights in question respond from a 
switched supply source. 

45 [0070] In order to provide for utilization with lights 
which have been switched on or off as for example by 
a wall switch, ancther control logic signal is optionally 
developed by sensing the switched alternating current 
circuit. This is provided by the circuits in Figure 9 which 

50 originate with "HOT" 310 and "NEUT" 311. As will be 
evident to those skilled in the art, terminal 311 is con- 
nected into the neutral circuit as for example terminal 
204 of Figure 8, and the "HOT" terminal 310 is connect- 
ed to the circuits downstream from the lamp control 

55 switch; that is, that are separated and controlled by the 
wall switch or other lamp control switch from a main 
source of alternating current electrical supply. Thus, al- 
ternating current electrical potential exists between ter- 
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minal 310 and 311 when a control (e.g. wall) switch to 
normally activate the lights is closed and is absent when 
the light activation switch is open. 
[0071] When the light activation switch is closed and 
alternating current electrical potential exists between s 
terminals 310 and 311, a virtual circuit is extended 
through resistor 312 and the light emitting diodes 313 
and 31 4 of optocoupler 31 5. Accordingly, the transistor- 
like portion 316 of optocoupler 315 is activated so that 
current readily flows therethrough, thereby decreasing io 
the voltage existing at collector 31 7 to a value approach- 
ing that of emitter 318, namely ground potential. Such 
ground potential which also therefore exists at junction 
31 9 is communicated via conductor 320 to the upper 
logical inputs of NAND Gates 305 and 321 . Capacitor is 
322 is provided to smooth any ripples in the output signal 
from upper coupler 31 5. 

[0072] At the top center of Figure 9, there is a connec- 
tion 323 which connects to a corresponding location at 
the right hand side of Figure 8. Thus, battery potential 20 
is conducted from battery 226 via terminal 229 and con- 
ductor 242 and thence to location 323 on Figure 9 and 
through resistor 324 to direct current bus 325. The po- 
tential on bus 325 is maintained at the desired level of 
about 5 volts DC by the zener diode 326. As will be ob- 25 
served from further inspection of Figure 9, activating 
voltages for the logic circuits, optocoupler 315 and the 
lamp control transistor 350 are extended from DC bus 
325 through resistors 327, 328 and 329, respectively. 
[0073] As will be recognized by those skilled in the art, 30 
a NAND circuit is so constructed that its output is low 
only when all its inputs are high. If one or more of the 
inputs is not high, then the output from the NAND circuit 
is high. Now with this in mind, reference is again made 
to the logic circuits of Figure 9. 35 
[0074] NAND Gates 321 and 330 are cross connect- 
ed. Thus, for example, output 331 of NAND Gate 321 is 
connected to input 332 of NAND Gate 330; and output 
333 of NAND Gate 330 is connected to input 334 of 
NAND Gate 321 .thus forming a binary latch, or memory, 40 
the combination of NAND Gates 321 and 330 having 
two stable states: One which hereafter is identified as 
the SET state and which is characterized by having a 0 
output (low voltage) from NAND Gate 330 which causes 
the output of NAND Gate 321 to be a logical one (high 45 
voltage). Conversely, the other latched state, the RE- 
SET state, is characterized by having a 0 output (low 
voltage) from NAND Gate 321 which causes the output 
of NAND Gate 330 to be one (high voltage). 
[0075] Further reference to the circuits reveals that so 
the hereinabove described latch (comprising cross con- 
nected NAND Gates 321 and 330) has two additional 
inputs, namely inputs 335 and 336. These are used to 
control the state transitions. In order for the latch to be 
properly controlled, only one of such latch inputs 335 or ss 
336 can be active at any one time. This condition is as- 
sured by the logical connection of the input circuits in- 
cluding NAND Gate 305. 
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[0076] Each of the two inputs (i.e., two inputs 335 or 
336) directs the latch of NAND Gates 321/330 to one or 
the other of its two possible states. This direction occurs 
from an input only when that input is a zero (low voltage). 
If a latch input on 335 or 336 is a 1 (high voltage) no 
latch action results from that input: that is, the state of 
the latch 321/330 remains unchanged. However, if the 
latch input to NAND Gate 321 (i.e., through input 335) 
becomes a zero (low voltage), the output of NAND Gate 
321 becomes a 1 (high voltage) and remains at that val- 
ue even if the input to NAND Gate 321 subsequently 
becomes a one (high voltage), until such time as the 
state of the latch is changed by causing the other latch 
input (i.e., terminal 336 of NAND Gate 330) to assume 
a zero (low voltage) value. As previously mentioned, the 
state of the latch directed by the input to terminal 335 
which causes the output of NAND Gate 321 to be a one 
(high voltage), is the SET state. The state of the latch 
321/330 effected by the input to terminal 336 of NAND 
Gate 330 which causes the output of NAND Gate 330 
to be a one (high voltage) is the RESET state. 
[0077] Now returning to a consideration of optocou- 
pler 31 5, it will be recalled that the logic signal therefrom 
is a 0 (low voltage) when the switched AC circuit (via 
terminals 310 and 31 1 ) is activated. Since this same sig- 
nal is also the control input for causing the hereinabove 
described latch 321/330 to SET, it will be recognized that 
latch 321/330 will be SET whenever the switched circuit 
is activated. When the switched circuit is not activated, 
the output of optocoupler 31 5 is a 1 (high voltage). If the 
unswitched AC signal at input 338 of NAND Gate 305 
is also a 1 (high voltage), the output of NAND Gate 305 
will be 0 (low voltage). Thus, as long as the unswitched 
AC circuit is active as represented by potential conduct- 
ed via conductor 304 to terminal 338 of NAND Gate 305, 
the latch 321/330 will follow the state of the switched AC 
circuit as represented by potentials at terminals 31 0 and 
311 . In other words, when the switched AC circuit is on, 
the latch 321/330 will be set. If the unswitched AC circuit 
is on and the switched AC circuit is off, the latch 321/330 
will be RESET 

[0078] When power is lost in the unswitched AC circuit 
and the voltage which was conducted over conductor 
304 to the terminal 338 of NAND Gate 305 is lost, the 
latch 321/330 will remain in the same state until power 
is resumed. This latching, or memorizing of the switched 
AC state is required because when power is lost on the 
unswitched AC circuit it is also normally lost on the 
switched AC circuit. Without the latching system as de- 
scribed above, the system would not know whether the 
lights of the powered devices as described above 
should be off or on. Because the latch 321/330 remains 
in the same state, and because the state of the latch is 
used to control the lights, the lights will normally remain 
as they were, either off or on, in the event of an AC power 
failure. 

[0079] When the aforementioned latch 321/330 is set 
and if the override terminal (Figure 9) is not grounded, 
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the output of NAND Gate 330 is 0 (low voltage). This 
causes the output of NAND Gate 340 to be 1 (high volt- 
age). The output of NAND Gate 341 (which has two in- 
puts 342 and 343 connected together so as to act as an 
inverter), therefore becomes 0 (low voltage) when the 5 
output of NAND Gate 340 is a 1 (high voltage), and the 
output of NAND Gate 342 becomes 1 (high voltage), 
thereby turning on NPN switching transistor 350 if the 
output of NAND Gate 343 is a 1 (high voltage). Transis- 
tor 350 has its collector 350a supplied via resistor 329 to 
and conductor 325 from the five volts DC which exists 
on conductor 325 by virtue of the aforementioned de- 
scription of the operation of zener diode 326. When tran- 
sistor 350 is on, the output of its collector 350a is zero 
(low voltage) and such low voltage potential is conduct- '5 
ed therefrom via conductor 351 through input terminal 
352 (Figure 8) and series resistor 353 to input transistor 
259, thus turning off transistor 259 so that power PNP 
Darlington Transistor 241 will be on and the above de- 
scribed circuits leading to ballast (lights) will be activat- 20 
ed. 

[0080] Activation of the ballast (lights) can be turned 
off by grounding (i.e., by connecting to a logic zero) the 
override conductor 355 (FIG. 9). Thus, override 355 
serves as an optional logic override for the normal 25 
switching of switch and unswitched AC power and can 
be activated by switch or relay contacts or by interfacing 
with standard compatible logic signal levels (not shown). 
In this connection, it is noted that while not necessary, 
in accordance with the alternative preferred embodi- 30 
ment hereof, transistor logic (TTL logic) is deemed par- 
ticularly suitable for employment. By the use of such pre- 
ferred logic and by the use of override 335, provision is 
made for remote (wired or wireless) override switching 
which can be from a manually activated switch (wired 35 
or wireless), from an automatic occupancy sensor, com- 
puterized building security system, or other control. 
[0081] If the aforementioned override 355 is not 
grounded (i.e., not in override mode), the state of the 
ballast (lamp) will depend on the signals in the logic 40 
paths comprising NAND Gates 306, 330, 340, 341, 343 
and 342. If the unswitched signal which is communicat- 
ed to the input of NAND Gate 306 via conductor 304 
becomes a 0 (low voltage) signifying that AC power has 
been lost in the unswitched source, since NAND Gate 45 
306 has both its inputs connected together and thus acts 
as an inverter, the output of NAND Gate 306 rises to a 
state of 1 (high voltage). If the auto input 356 leading to 
input 357 of NAND Gate 343 is not grounded as would 
normally be the case, the voltage at input 357 and 358 so 
to NAND Gate 343 will both be 1's (high voltage), thus 
causing the output of NAND Gate 343 to be 0 (low volt- 
age). In such event, the output of NAND Gate 342 will 
be effective to turn on transistor 350, and thus the lamp 
control circuits described above will be effective to apply 55 
activating direct current to the ballast (lamp). According- 
ly, the ballast (lamp) will be activated even if it had been 
off when the AC power failure occured, because the 0 
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(low voltage) input to NAND Gate 342 forces its output 
to be 1 (high voltage) regardless of the value of the input 
that is applied thereto from the output of NAND Gate 
341 via conductor 359. 

[0082] Provision is also made for disabling the afore- 
mentioned automatic tumon feature in the event AC 
power is lost if such feature is not desired. In order to 
accomplish this, the aforementioned auto terminal 359 
can be grounded so as to accomplish such disabling. 
[0083] Now turning to Figure 10, it will be observed 
that it depicts the aforementioned terminals and optional 
jumpers for the above-described connections to the 
override and auto inputs 355 and 356. Although any of 
a variety of circuits, connection blocks and the liKe may 
be employed, there is depicted in Figure 10 a simple 
terminal block on which there have been mounted ter- 
minal 355a (corresponding to override terminal 355 of 
Figure 9), ground terminal 213a corresponding to 
grounds 213 of Figure 8, and auto terminal 356a which 
corresponds to auto terminal 356 of Figure 9. A contin- 
uous optional jumper 371 is provided for grounding of 
override 355 as by connection to terminal 355a; a 
switchable override jumper is provided as by optional 
jumper 372 shown connected in series to a switch com- 
prising contacts 373 and 374; and jumper 375 is option- 
ally shown as for disabling the automatic turnon feature 
described in connection with auto terminal 356 of Figure 
9. 

[0084] Although the invention hereof has been de- 
scribed by way of example of preferred embodiments, 
it will be evident that other adaptations and modifica- 
tions may be employed without departing from the spirit 
and scope thereof. For example, other types of charger 
current controls could be employed. The transformer/ 
rectifier combination could be replaced with a switching- 
mode power supply. In such event, the charger output 
may be a continuous DC current instead of a pulsating 
current. Another adaptation of the invention would be to 
eliminate the DC inverters and supply DC directly to 
lighting fixtures or bulbs that are adapted for direct DC 
supply. Yet another is to employ other types of DC in- 
verters, instead of DC ballasts designed for lighting ap- 
plications, for driving other types of electrical or elec- 
tronic equipment, such as would be required for emer- 
gency communications. Additionally, the local manual 
mode switches 7 and 7a could be replaced by a remote 
wireless switch. 



Claims 

1 . A lighting system for use with a sou rce of alternating 
current power (1) and providing fail-safe uninter- 
ruptible light comprising: 

(a) a lighting element (4); 

(b) a battery (3); 

(c) control means (17) effective when in a first 
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mode (mode B) effectively interconnecting said 
lighting element continuously with said battery 
and with said source of alternating current pow- 
er for providing continuing uninterrupted and 
unswftched power to said lighting element s 
when said source of alternating current power 
is interrupted; 

characterised in that said control means in- 
cludes means (135,136) for switching said control io 
means to a back-up mode (mode C), wherein said 
control means is effective in said back-up mode to 
disconnect said battery from said lighting element 
while said source of alternating current is uninter- 
rupted, and to connect said battery to said lighting is 
element while said source of alternating current 
power is interrupted. 



2. A lighting system according to claim 1 , further in- 
cluding a plurality of alternating current fluorescent 
lighting elements (4) and ballasts (8). 

3. A lighting system according to claim 1 or claim 2, 
wherein the system is further characterised in that 
it includes override circuits (355) effective when in 
a first mode for overriding said control means and 
for energizing said lighting element irrespective of 
the condition of said switch and said source of com- 
mercial power. 

4. A system according to any of the preceding claims, 
wherein said control means includes a latch circuit 
(321,330) for controlling said lighting element(s). 

5. A lighting system according to claim 1 wherein said 
control means further includes circuits for effective- 
ly disconnecting said battery from said lighting ele- 
ment when the voltage of said battery is below a 
predetermined level. 

6. A lighting system according to any of the preceding 
claims, wherein said control means is effective in 
said back-up mode to turn said lighting element 
OFF automatically when alternating current power 
is resumed. 



Patentanspruche 



wobei es das Lichtelement kontinuierlich mit 
der Batterie und mit der Wechselstromquelle 
effektiv mfleinander verbindet, um dem Licht- 
element einen kontinuierlichen ununterbroche- 
nen und ungeschalteten Strom zur Verfugung 
zu stellen, wenn die Wechselstromquelle unter- 
brochen wird; 

dadurch gekennzeichnet, daB das Steuermittel Mit- 
tel (135, 136) zum Schalten des Steuermittels auf 
einen Back-up-Modus (Modus C) umfaGt, wobei 
das Steuermittel in dem Back-up-Modus wirksam 
ist, um die Batterie von dem Lichtelement zu tren- 
nen, wahrend die Wechselstromquelle ununterbro- 
chen ist, und um die Batterie mit dem Lichtelement 
zu verbinden, wahrend die Wechselstrom-Energie- 
quelle unterbrochen ist. 

2. Lichtsystem nach Anspruch 1 , das weiterhin eine 
Mehrzahl Wechselstrom-Leuchtstoff-Lichtelemen- 
te (4) und Ballastmittel (Widerstandselemente) (8) 
umfaGt. 

Lichtsystem nach Anspruch 1 oder 2, wobei das Sy- 
stem weiter dadurch gekennzeichnet ist, daB es 
Regelungsschaltkreise (355) einschlieBt, die wirk- 
sam sind, wenn sie sich in einem ersten Modus be- 
finden, um das Steuermittel zu regeln und das Licht- 
element unabhangig von dem Zustand des Schal- 
ters und der Quelle kommerzieller Energie mit En- 
ergie zu versorgen. 

4. System nach einem der vorhergehenden Anspru- 
che, wobei das Steuermittel einen Verriegelungs- 

35 kreislauf (321 , 330) zum Steuern der Lichtelemente 
umfaGt. 

5. Lichtsystem nach Anspruch 1 , wobei das Steuer- 
mittel weiterhin Schaltkreise zum effektiven Tren- 

40 nen der Batterie von dem Lichtelement umfaGt, 
wenn sich die Spannung der Batterie unterhalb ei- 
nes vorbestimmten Wertes befindet. 

6. Lichtsystem nach einem der vorhergehenden An- 
4S spruche, wobei das Steuermittel in dem Back-up- 
Modus wirksam ist, um das Lichtelement automa- 
tisch auszuschalten, wenn der Wechselstrom wie- 
der aufgenommen wird. 



25 



30 



40 



45 



1. Lichtsystem zur Verwendung mit einer Wechsel- so 
stromantriebsquelle (1 ), das ein nicht unterbrech- 
bares undausfallsicheres Licht zur Verfugung stellt, 
umfassend: 

(a) ein Lichtelement (4); ss 

(b) eine Batterie (3); 

(c) Steuermittel (17), das wirksam ist, wenn es 
sich in einem ersten Modus (Modus B) befindet, 



Revendicatlons 

1 . Systeme d'eclairage pour utilisation avec une sour- 
ce (1) d'alimentation en courant alternatif et pour 
fournir une lumiere protegee contre ies d6faillances 
et a alimentation ininterrompue, comprenant : 

(a) un element (4) d'eclairage ; 
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(b) une pile (3) ; 

(c) un moyen (1 7) de commande servant, lors- 
qu'il se trouve en premier mode (mode B), a in- 
terconnecter efficacement ledit element 
d'eclairage de facon continue avec ladite pile 5 
et avec ladite source d'alimentation en courant 
altematif pour foumir une puissance continue 
ininterrompue et non commutable audit 6I6- 
ment d'eclairage lorsque ladite source d'ali- 
mentation en courant altematif est 10 
interrompue ; 

caracteris6 en ce que (edit moyen de com- 
mande comprend un moyen (135, 136) destine a 
commuter ledit moyen de commande en mode de 1$ 
secours (mode C), dans lequel ledit moyen de com- 
mande sert, dans ledit mode de secours, a decon- 
necter ladite pile dudit element d'eclairage tandis 
que ladite source de courant altematif est ininter- 
rompue, et a connecter ladite pile avec ledit 6l6ment 20 
d'eclairage tandis que ladite source d'alimentation 
en courant altematif est interrompue. 

2. Systeme d'eclairage selon la revendication 1 , com- 
prenant en outre une plurality d'eldments (4) 2S 
d'eclairage et de ballasts (8) fluorescents a courant 
altematif. 

3. Systeme d'eclairage selon la revendication 1 ou la 
revendication 2, dans lequel le systeme se carac- 30 
terise en outre en ce qu'il comprend des circuits 
(355) d'intervention servant, en premier mode, a 
prendre le pas sur ledit moyen de commande et a 
alimenter ledit element d'eclairage quel que soit 
retat dudit commutateur et de ladite source d'ali- 35 
mentation de secteur 

4. Systeme selon Tune quelconque des revendica- 
tions pr6cedentes, dans lequel ledit moyen de com- 
mande comprend un circuit a verrouillage (321, 40 
330) destin6 a commander ledit/lesdits eiement(s) 
d'eclairage. 

5. Systeme d'eclairage selon la revendication 1 , dans 
lequel ledit moyen de commande comprend, en 45 
outre, des circuits destines a deconnecter efficace- 
ment ladite pile dudit element d'eclairage lorsque la 
tension de ladite pile se trouve en deca d'un niveau 
predetermine. 

so 

6. Systfeme d'eclairage selon I'une quelconque des re- 
vendications precedentes, dans lequel ledit moyen 
de commande sert, en mode de secours, a eteindre 
automatiquement ledit element d'eclairage lorsque 

le courant altematif revient. ss 
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